3.8
The isolated, tree-covered hill ahead is E1 Cerrito (" Little Hill "), or Albany Hill. Now covered with eucalyptus trees on this side, in old pictures it was seen to be strikingly bare. These trees were introduced from Australia and were planted widely in western California. The hill is made of weathered sandstones of the Jurassic Franciscan formation, a complex of sandstone, shale, radiolarian chert, ultrabasie igneous rocks (in part serpentinized), and associated metamorphic rocks. This knob remains as an erosional remnant surrounded by the softer alluvium. The sandstone may be observed in old quarry workings on the west side of the hill (Jenkins, 1951, p. 339 
FIELD TRIP TO lONE CLAY AREA
Long road cut exposes continental strata of the Orinda formation. These are soft, light-colored sediments which contain debris from the Franciscan and Monterey formations. They are strongly folded, striking northwest and dipping steeply northeast. 12.8 I-Iayward fault which trends southeast along the west side of the small hill to the right of the highway. The fault brings the Orinda formation against crushed shale beds of a member of the Monterey " group " (Miocene) exposed in the road cut. These are white, diatomaceous shales interbedded with siltstone, and containing marine mollusks. Shale of this type occurs over wide areas in western California, but differs in age at various localities. The Hayward fault is a large structural break traceable from San Pablo Bay to the vicinity of Gilroy, 100 miles southeast.
13.8
Road cuts give good exposures of the Miocene shales. Ahead, the highway to descends into Pinole, in a narrow valley bounded by faults on both sides. The 14.1 bedrock here is Pliocene tuff and is not well exposed.
14.2
Town of PINO~E (stop light), named from Rancho E1 Pinole, a Spanish grant dating from 1829. Beyond Pinole the road passes over the Santa Fo railroad tracks, and a side road on the left leads to the plant of the Hercules Powder Company.
In the next two miles various sandstones and shales of tile ~Ylonterey (middle Miocene) and San Pablo (upper Miocene) groups are exposed in the road and railroad cuts. 15 Road cut, bluish shales (Cretaceous). Ahead, the highway passes over Sulphur Springs Mountain. Faulted Franciscan rocks make up the higher portion of the hills. Some quicksilver has been mined from these rocks to the southeast.
Summit of ridge. Past the shale and sandstone outcrops is all exposure of serpentine in the cut bank on the left. Still farther, the serpentine is in fault contact with brown sandstones and shales (mapped as Lower Cretaceous by Weaver, 1949, PI. 15 ). NAsA-SenAte CouNtY L~NE. The highway continues northeast down American Canyon, through poorly exposed Cretaceous and Eocene sandstones.
Highway passes under the Southern Pacific tracks and is joined by Highway 12 at the junction of American and Jameson Canyons. From here the highway passes over an alluvial plain toward Fairfield. North of the junction is a small quarry exposing rocks of the Sonoma volcanic series (Plioceno). There are several buttes of Sonoma lavas and tufts on the plain to the east. At 34.2 a road cut affords a good exposure of the light-colored tufts.
Tul~ RIGHT on Highway 12 toward FAIl, FIELD, leaving Highway 40.
FAIRF~ELn. TURN RIORT opposite Selene County Courthouse. This is the center of a rich agricultural area of fruit orchards and livestock grazing. The town dates from 1859.
Tula~ L~F~ at south edge of town and cross railroad (39.2) taking road eastward toward 1%io Vista. The Potrero Hills are soon two miles to the southeast. They trend eastward for six miles in an anticlinal structure exposing Paleoeene and younger formations, although a small outcrop of Cretaceous is present on one side. Gas was discovered hero in 1938 but the well was later abandoned.
Road to left enters Travis Air Force Base, a major installation of the Strategic Air Command's long range bomber force. The valley is covered with Pleistocene and Recent alluvial sediments and soils. The subsurface structure is broadly syncllnal (Fig. 2) ; much subsurface information has been obtained from the drilling of gas wells.
66.9 ENTER RIO VISTA. Follow Highway 12 to left and cross SACI~A~IENTO RIVER at 67.7. Moderate-sized ships can navigate up this river to Sacramento. They still carry some of the fx'eight traffic in spite of rail and tlalck competition. The waterways of the delta are an important recreation area. Two miles southwest is the important Rio Vista gas field, a major supplier of natural gas fuel to the Bay area.
68.1
Ju~cTIo~ HmHwAYs 12 and 24, east side of Saeral~ento River. Turn LEFT (northeast) toward Isleton. l~oad runs on top of levee, paralleling river. Some farm land hack of levee is l0 ft or more below river level. Pear orchards parallel part of the route. 72.5
ISnETO~. Tua~ I~-~T on Highway 12, leaving I{ighway 24, which loads to Sacramento (40 miles ngrth ). The river route to Sacramento em~icd much of the heavy traffic during the days of the gold rush. Sacramento was fomlded as New Helvctia in 1839 by John Surfer and became a major supply point for the trauseontinentM wagon traffic and the mining country. As Highway 12 leaves Isleton, note gas wells a short distance to the left of the road at 73.0 and at the sharp left turn at 73,7. A mile farther the road, several feet below river level, runs beside the levee.
76.3
CRoss MO~:EL~M~E [~IVF~. The highway travels eastward over peat lands for several miles. The peat soil supports a rich agriculture, and huge tonnages of rice and other cereMs are grown. In some places the peat is thick and pm'e enough for horticultm-al use, and peat mining in this area is a growing industry. Peat land has caught fire and smoldered undetected for long periods, fire breaking forth suddenly and causing extensive damage. CROss THOENTOIg ROAD. (Boulevard stop.) 0ne-hMf mile farther is the margin of the granitic alluvial fan material that covers much of the eastern side of the Central Valley. This is the Victor formation whose Pleistocene sands, silts and gravels make up the Victor alluvial plain and form soils that favor the growing of grapes and a wide variety of other crops.
85.2
CROSS WESTERN PACIFIC !~$AILL{OAD TRACK. formation (Mio-Pliocene).
In the next fern 9 miles are many typical exposures of the Mehrten formation, especially on the ridges and in road cuts and ditches. These beds are characterized by andesitie detritus and agglomerates and are associated with the Miocene (?) andesitic eruptions in the Sierra Nevada.
SAN JOAQTJIN-AMADOR COUNTY LINE.
Light-colored, tuffaceous sandstones and clays in road cut, just past a conspicuous exposure of Mehrten agglomerate. These beds contain no andesitic material and have been mapped as Valley Springs formation (Miocene) by Piper, Gale and Thomas. They are derived largely from the rocks of the earlier or rhyolitic period of Sierran eruptions. C~oss JACI<SON C~K. Side road to Buena Vista turns right at 119.6 ; continue straight ahead. Road climbs over the " Greenstone Ridge " (120.1-120.4), a partially buried ridge of Jurassic metamorphic rocks lying parallel to and about three miles in front of the main outcrop belt of these metamorphic rocks along the tbothill front (Bates, 1945, p. 5) . This ridge seems to have acted as a threshold, behind which troughlike depressions impounded much of the lone formation sediment.
Ione sandstone (Eocene) exposed in road cuts. The Ione is characterized by white quartzoso sandstones and clays, with some associated lignitie beds (Allen, 1929; Dietrich, 1928) . (Huey, 1948) . The clay occurs with white sand and coal in the Eocene Tesla formation, similar in many ways to the Ione. However, the steep dip of the beds makes underground mining necessary and costs are too high to be competitive, although some of the clay is of very good quality.
Ahead is the Diablo Range, which extends southeastward for 130 miles. Most of the core of the range is made up of Franciscan rocks, flanked on the east by Cretaceous, with a thin Tertiary sequence in some places.
An important manganese mine is located in Franciscan rocks 13 miles south of Tracy.
71.6
C~oss OVERPASS SOUTHERN PACIFIC ; UNDERPASS WESTERN PACIFIC TRACKS. Beyond, the dips become flatter as the axial area of a broadly arched anticline is approached ; some distance farther the beds dip westward. Large cuts show the character of the shales and massive, concretionary sandstones as the road descends into the Livermore Valley.
CRoss OVER S.P. and W.P. TRACKS. At 82.5, road turns off to Livermore ; continue west on l~oute 50.
Alameda County Prison Farm to right of road. Beyond may be seen buildings of Parks Air Force Base.
DUBLIN. TURN RIGIIT on Highway
21, leaving I-Iighway 50, and heading northward. Mt Diablo (elevation 3849 ft), guiding landmark since early Spanish days, dominates the skyline to the right. Since 1851 it has been the point of origin for land surveys of a vast part of California and Nevada. On its south flank are steep-dipping Tertiary and Cretaceous beds while its core is a jumbled mass of Franciscan rocks pmlchcd up through the younger sediments. On the opposite (northeast) side a similar Cretaceous and Tertiary sequence is repeated, with coal beds and white sands of some economic interest in the Eocene portion.
Our route continues northwest along the San l%amon synelino, between Mt Diablo and the Berkeley hills. JUNCTION OF HIGHWAYS 21 and 24 in WALNUT CREEK (set%led in 1850). TURN LEFT on 24, across west limb of San Ramon syncline, crossing poorly exposed Pliocene, Miocene, and Eocene beds. Below, the Eocene is in contact with Miocene strata at a large thrust fault, and the road approaches another synclinal structure with Pliocene beds appearing at lll. The middle Eocene lone formation crops out in a discontinuous belt bordering the western foothills of the Sierra Nevada, from approximately the Feather River in the north to the San Joaquin River in the south. The Ione formation consists mostly of sand and clay-sand mixtures, with local beds of clay, shale, siliceous gravel, conglomerate and lignite. The formation was deposited in a lagoonal environment and therefore shows a wide range in thickness and lithotogy within a given basin and from one basin to another. The clay-rich bodies occur as beds and lenses and commonly consist of claysand mixtures with a sand content that ranges from a few percent to 60 percent or more. Other beds within the lone formation are composed essentially of sand and a small proportion of anauxite. Although most of the clay is of sedimentary origin and was derived from the crystalline rocks of the Sierra Nevada, minor residual deposits are developed on Jurassic metamorphic rocks adjacent to the Ione deposits. The Ione formation in the Ione area consists of two members and has a total thickness of about 400 ft. The lower member consists principally of clayey sand, clay and lignite. The upper member is characterized by sand, clayey sand, some day, and minor amounts of conglomerate. Most of the commercial clays are in the lower member and they are either kaolinite or anauxite, mixed with iron oxide and quartz impurities. To the west, the Ione formation is buried by younger sedimentary rocks. Along the foothills to the east in many places the formation is capped by younger volcanic rocks.
Near the small town of Ione, in west eentrM Amador County, are 33 clay pits distributed over an area about 12 miles long and 2 miles wide. This tion and the post-Ione rocks are nearly free from structural complexities, being nearly horizontal with a regional westward dip of about 4 ~ The clays produced in the Ione area are fire clays and they have been classified into six types based on their ceramic properties. They are the Edwin, Cheney ttill, Bacon, Yosemite, Ione sand (from 25 to 80 percent clay) and Ione l~ed. These clays were deposited in local depressions on the bedrock or on the underlying ione sedimentary rocks and therefore the beds are not continuous throughout the area. The clay beds range in thickness from a few feet to 30 ft or more but average about 15 ft. A shallow embayment of the Eocene sea inundated the Ione area and received the clay-rich sediments transported by streams from higher ground to the east. The purer and more refractory clays were deposited on the western side of the basin.
In recent years Gladding, McBean and Company, Pacific Clay Products Company, Western l~efractories Company, and the Calaveras Cement Company have been actively mining clay in the Ione area. 1VIost of the fire clay is mined for use in heavy clay products ; however, a significant tonnage of Edwin-type clay is used in refractory products. Open pit methods are used to mine the clay. In the past, certain of the highly refractory clays were selectively mined underground, when contamination was a factor or when it was not economically feasible to strip off the overburden. The amount of overburden that must be removed to reach the clay varies from a few feet to 25 ft and in rare cases to as much as 50 ft or more.
APPENDIX B SOILS

Denverton Series--Clay Loam
The Denverton series are chernozem-like soils developed on old dissected alluvia] terraces of sedimentary and metamorphosed sedimentary origin. The terrace materials are softly consolidated and superimposed on sedimentary bedrock. These soils occur in many parts of the Coast Range valleys of California, where the winters are mild with 15 to 20 inches of rainfall, and the summers are hot and dry.
Associated with the Denverton soils at our observation site in the Montezuma Hills are the Montezuma soils. These softs are dark gray or black in color, and have some of the characteristics of grumosols. Both of these soils produce good yields of dry farmed barley and wheat when they are fallowed for one or two years between plantings. Natural vegetation is grass which affords excellent grazing for beef cattle.
Laboratory data on Denverton soil are shown in Tables 3 and 5 .
San Joaquin Loam
The San Joaquin series are mineral secondary soils developed from transported material mainly of granitic rock origin, but more or less mixed in 1 Figure 3 gives differential thermal analyses of typical samples. 2 meq/100 g 0.D. soil. a x means this mineral is present. 4 meq/100 g air dIw.
mineralogical character. :For the most part, they have been weathered from the Pleistocene sandy sediments that occupy sloping plains on the east side of the Sacramento and San Joaquin Valleys in the Noncalcic Brown softs Zone. In these regions the rainfall ranges from 10 to 20 in. with mild winters and hot, dry summer seasons. The profiles have a hardpan horizon formed by the cementing of a subsoil layer, which is considered to be the direct result of soil weathering processes. Commonly the hardpan surface follows the contour of the characteristic hogwallow surface relief, the depth to hardpan underneath the center of the mounds being about the same as the depth of soil above the hardpan in the hollows. 
SIXTH NATIONAL CONFERENCE ON CLAYS AND CLAY MINERALS
About 1,000,000 acres of San Joaquin soils have been mapped; most of this acreage is dry farmed to grain or put into irrigated pasture. These soils are not very fertile; they have been thoroughly leached and many of the available nutrients have been fixed in the process of soil weathering. Tables 4 and 5 give laboratory data on the San Joaquin loam. 
Staten Peaty Muck
The soils in the Sacramento-San Joaquin delta basin, comprising 481 square miles, are predominantly organic soils developed on tule-reed peat in various stages of decomposition and oxidation, together with an admixture of minerM alluvial sediments. The climate is characterized by hot, rainless summers and cool, moist winters with frequent fogs. Mean annual rainfall ranges in different parts of the delta from 10 in. in the southern to 18 in. in the central and eastern sections. 1 Line Intensity vs---very strong ; s--strong ; m--medium ; w--weak ; vw--very weak ; vvw--very, very weak; ?--doubtful.
Note : Barshad's sodium citrate paste method was used for the x-ray analyses.
Staten peaty muck, the dominant soil type, occupies about 20 percent of the area. It has reached a more advanced stage of decomposition and alteration than has the less acid, partly decomposed Venice peaty muck, which grades into the practically unaltered virgin Correra peat soil. Laboratory data for Staten peaty muck are shown in Table 6 .
Most of the organic soils have been reclaimed by protection from overflow, with an extensive system of levees and artificial drainage. An intricate system of natural drainage channels and artificial canals forms many islands, which now constitute a unique agricultural section of the state. 
